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ABSTRACT 

This preliminary report presents the results of the Oregon Test 
Series U conducted at Gulp Creek, Oregon, during the week of 
12 - 16 March 1973, by the Range Measurements Laboratory in sup- 
port of the Ship to Shore Program.   The final report is planned to 
oe published 18 May 1973. 

Contributions to this report by the following personnel are acknowledged: 

Battelle Memorial Institute - Dr. C. Dudley Fitz 

Raven Industries, Inc. - Mr. Bob Enderson 

Naval Civil Engineering Laboratory - Mr. Mike Wolfe 
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I       SUMMARY 

The Oregon Test Series II operations were conducted during the week of 

12-16 March 1973.    ihe purpose of the tests was to evaluate the feasibility 

of utilizing a natural shape balloon logging system in a Ship to Sho "e cargo 

transport configuration and to obtain container transport times and velocities, 

container positioning accuracies and the forces associated with the cable 

system. 

Standard MILVA.N containeis were inserted and extracted from a Simulated 

Containship cell even with greater than 10% off center loading of the MILVAN 

and with 5° pitch/roll of tne cell.   The average cycle time to transport a 

MILVAN from the simulated cell ISCK1 feet to shore and return was less than 

six minutes.   It is believed that increased personnel proficiency and system 

optimization could reduce this cycle time significantly 

The tests results indicate substantial potential for the Balloon Transport 

System in a Ship to Shore transport mode.   This system could be used for 

Ship to Shore transport as an aerial tramway, ship to lighterage as an 

extension of the ships gear, and lighterage to shore movement. 

H     INTRODUCTION 

The Oregon Test Series II, the second series of tests in support of the 

Balloon Ship to Shore Transport Program, was conducted by the Range 

Meaburements Laboratory during the week of 12 - 16 March 1973 at Gulp 

Creek, Oregon, utilizing an existing balloon logging system and operating 

crew under contract with Raven Industries, Inc., and subcontracted to the 
3 

Bohemia Lumber Company.   Tne balloon used has a volume of 530, 000 ft 

with a net lift at sea level of 24, 000 pounds.   Standard MILVAN containers 

and a spreader bar connection system were used in this test series.   In 
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IV    TEST EQUIPMENT AND CONFIGURATION DESCRIPTION 

A.    General 

The tests were accomplished on a sue near Culp Creek, Oregon, 

atihzing a standard heavy hit balloon logging sysiem owned ana operutec 

oy Balloon Trans-Air, a subsidiary of Bohemia Lumber Company.   Major 

components of the balloon loggir.g system consisted of a Model 530K 

oalloon and a Model 608A Yarding Winch.  Standard MILVAN containers and 

spreader bar furnished by the U. S. Army were used in addition to a 

simulated container ship's cell fabricated in accordance with drawing fron ine 

Report of Operations and Evaluation of Offshore Discharge of a Container 

Ship dated 6 January 1971. published by Hunter's Point Naval Shipyard. 

The site, designed to simulate a ship to shore movement, was laid out 

on a reasonably level area of ground and provided a transport distance of 

approximately 1500 feet.   Two different cable configurations were evaluated - 

the conventional and skyline systems. 

A description of the na j.»r items of equipment and the test site 

configuration is presented in the following paragraphs. 
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An instrumentauüj. pa-Ciia^e, pröviaed by RML for instailation 

at the base fitting 01 the baitoon, incorporated self-contained batteries for 

power and a transmitter for telemetering the data to the ground raceiviag/ 

recording station shown in Figure 7.   Parameters measured and rtcordtd 

were as follows: 

- Balloon Tether Cable Tension 

- Balloon Tether Cable Angle (2 axis) 

- Wind Velocity 

- Temperature 

8.     System Cable Comiguration 

Two basic cable configurations were evaluated, the conventionai 

system, depicted in Figure 8. aad the skyline system, depicted m Figure 9. 

Basic differences in the two coitfigurattOM are that with the conventionai system 

the haulback cable runs on the ground in its return from the tail blocks wnile 

with skyline system, the haulouck line is supported in the air by blocks attached 

to the mainline. 

The Flying Dutchman rigging was used with both configurations at the 

yarder end of the system and for one series tests with *he conventional rigging, 

the Flying Dutch.nan was positioned at the tail block end of the cable configuration. 

During operations the balloon is tethered on two 7/8 inch diameter 

^teel cables that are 250 feet long.   The tether cables attach at a confluence 

point, referred to is the butt rigging, to which the ends of the mainline and 

nauiback line are attached as weil as the load line.   During the tests, the 

^ingth of the 'oad line going from the confluence point to tne container was 

varied from 222 fee^ to 122 feet. 

The Cv....cnu .i...    .„giiig system, wnile accwptaoie in logging 

.^K     .a iuu  vy...    Q .jver the oeacn operations wnert aie return 

j..^-^ */z<*.z, tend io be in the w«   and create safetv and maneuvt. .ng problems. 
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C.    Site Layout 

The site layout was generally as shown in Figure 10.   The simulated 

conUiner cell was secured to two logs, weighing approximately 6,000 pounds 

each, and placed in an excavation in the ground.   The excavation was approximately 

80 feel off-center from the normal path of mainline cable.   Additionally, thl 

area of the excavation was greater than the cell, as shown in Figure 4, and 

access to tM edge of the cell was limited.   It is articipated that, with a line 

naul distance of 5, 000 - 6, 000 feet, the pickup poim could be ± 250 feet or 

more from the normal paih of the main line cable. 

Buildings ana trees within the immediate vicinity of the operations 

area limned the aiüpiacen.enl of tne cell to 80 teet from the normal path of 

the main line.   Trees at the Unding area prevemed the yarder operator 

from visually observing the optrntiOM at that end of the site.   Voice radio 

communications were used to direct these operations.    Landing sites at the 

general landing area and the simulated lighter locution were designated by 

securing colored marking tape to the ground. 
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l.   The returning haul back line as well as the main line can 

^e held out of the water in the region near the balloon by a running skyline 

rigging.   This procedure together with the Flying Dutchman provides a 

clear area for ships maneuvering in prepare:ion for unloading. 

g.   The only operational problem encountered was a pendulaiion 

of the container during retrograde landing operations on the ship.   However 

as the primary objective of the transport is off loading over the shore, this 

problem is no objection to conceptual use of the system. 

2.    System Performance 

The performance of the Balloon Transport System is well within 

striking distance of desired goals. 

Since the factors influencing performance are strongly inter- 

related, tradeoffs between goals are required. 

a) Desired performance goals: 

Dischcrge rate:   1 container per 5 minutes 

Offshore Distance:   up to 1 mile 

Accuracy of Deposition:     ^ 1. 5 ft. foi lighter or hopper 

ft 10 ft. for general beach 

b) Measured Performance: 

1. For discharge to a lighter having an offshore distance 

capabilii / of 0. 5 to 50 miles, measured cycle time was 3 to 4-1/2 minutes. 

2. For discharge to a general beach area or to hopper 

.500 ft. distant, the measured cycle time was 4 to 8 minutes.   The pick up 

and deposition times at the ends of the transport distance however occupied 2 

to 6 minutes leaving approximately 2 minu'es for container movement and 

.return of the btlloca. 

Measured time to disc hargc to a hopper was not appreciably 

.reüter than to a general beach area.   The dpoositing crew appeared to be 

attempting to place the containers In the generU beach area with too close 

itCCuracy aod u .duly penalized tue general beach discharge time. 
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c)    Estimated longer range performance: 

Extrapolating the 1500 ft. range data to a one mile offshore 

condition, a single balloon would require 7 to 8 minutes per cycle using pre- 

slung containers.   Two balloons working on either side of a ship could 

accomplish the discharge within the desired performance goals.   Conceptually 

still longer offshore distances could be handled within the desired discharge 

rate using multiple balloons operating in parallel or possibly series fashion. 

Thus disci- ^rge to a lighter satisfies the specified performance 

goals with emphasis on rapid discharge of the conUinership.   However lighters 

would be required and transition of the surf and beach must be separately 
accomplished. 

For reasons of economy and reduced dependence on lighterage, 

it would be desirable to transport the containers completely to shore by the 

balloon system.   This would necessitate either an increase in the allowable 

cycle time or the use of multiple balloon systems. 

B.    Status of the Components 

1. Balloon 

The design of the balloon is generally very good, production 

methods have been developed, and operation is well understood.   Improvements 

could be made for higher wind conditions and higher traverse velocities. 

Anticipated cost for lift of 23-25 tons > $150/$175, 000. 

2. Winch 

Whik the double winch used in the tests illustrated excellent control 

^pabJiue«, gr«tter power is required for horizontal motion, for larger load 

apafelittM ana for higher velocity operations.   The self-propelled yarder should 

** redesigned 10 be a..- transportable, to be able 10 get ashore quickly and 

w^sily, and to provide a range ol f-OOQ to 6000 feet.   Anricipated cost = 

$300,000 - $550,001. 



1 
Cable, ^locKS, ana Anchors 

The cable, blocks, and rigging for the Flying Dutchman, and 

Running Skyline were quite satisfactory.   R^gging methods for multiple balloon 

operations should be further investigated.   Anchors and buoys for offshore 

blocks must bo examined further. 

Anticipated costs including D-8/9 type caterpillar tractor with 
n^gh speed winch = $150, 000 - $200, 000. 

C.    Anticipated System Costs 

1. F.rst Unit 23-25 ton lift for 5000 - GOOO ft. transport - $800, 000 

2. Additional units    $700,000 

Above figures include $50, 000 for helium but does not include 
nelium transport trailers. 
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Discussion (Scenario 1 ünc 2) 

Attachment of the spreader bar to the MILVAN and its extraction 

.rom the cell was accorapUshed with a minimum of problems.   Tag Mnes 

attached to each corner of the spreader bar, were utilized to aid in attachm« 

the spreader bar.   Extraction of the cctainer was a simple, smooth operation. 

The iandmg zone was obscured from the view of the winch operator by a line 

of trees.   Voice -dio was used to guide the operator in placing the container 

into the designated area.   Positioning of the containers within the accur,cy 
requirements   was accomplished by tag line handlers. 

3.    Scenario^- Simulates a ship to lighterage unloading operation 

over a distance of approximately 100 feet with a piacement accuracy of . . 
foot. 

Number of Cycles, Spreac of the Cgl. Tjeg. 
5   

3 min 14 sec to 4 min 30 sec 

Discussion: 

Attachment of the spreader bar and removal of the containers 

mm accomplished as in Sceranos 1 and 2.   A designated area near the cell 

wa^ used to simulate a lighter.   Placement of the container within the 

accuracy limits specified U 1 foot) was aided by tag line handlers. 

4-     Retrograde Operations 

g^^-ri0S 1 and 2 " Simulated a shore to ship return of MILVANS 
over a distance of 1, 500 feet. 

I'umbe^ofc^les Spread of the Cvde Tin,.. 

3 min 43 sec to 14 min 15 sec 

Scenario^- Simulated a lighter to ship return of MILVANS 
over a distance of 100 feet. 

Number of Cvc^s o„      ^   * ..  ^—1 Spread of the Cvcle Times 
3   

3 min 23 sec to 6 min 34 sec 
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Discussion 

While not normally required in over the beach operations the 

retrograde capability was tested as loading of the cell was required prior 

to "off 'oading" operations.   The major problem areas during these 

retrograde operations were as follows: 

a. In the initial retrograde tests the spreader bar was quite 

difficult to attach to the container located in the landing area with only radio 

communications to direct the positioning of the spreader bar above the 

container.   The spreader bar did not ha'e guides to aid in positioning the 

locks into the container holes on the top of the container, necessitating 

considerable jockeying to get the proper alignment.   The spreader bar was 

later modified by the addi'^on of guides.   A discussion of this improvement 

follows later in this report. 

b. Inserting of the container into the cell was hampered by 

two factors. One, the pendulous action of the container was pronounced, 

varying from 50 feet during the early retrogrüde cycles to 5 feet to 10 feet 

as the operator became more proficient.   This motion control was accomp'ished 

by closely controlling the rate of deceleration of the balloon system as it 

returned to the cell area.   Final damping of the pendulous action was obtained 

by placing the container on the cell.   The tag line handlers then were able to 

assist in inserting the MILVAN into the cell.   Two, the large excavation around 

the cell impeded the efficient use of tag line assistance.   The tag line handlers 

had to exercise caution while working around the cell during retrograde. 

5.     Force Measurements 

a.   Special tension and speed measurement equipment was 

utilized to obtain data on the main and haulback lines.   The forces on these 

cables were generally below 25, 000 pounds with speeds up to 1, 500 fpm. 

Telemetereo' data from a load cell in the balloon tether line indicated a balloon 
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1 

Cub., 2: 

Cell Pitch   - 1.7° 

Cell Roll   -   .8° 

i.aad 990#    CG offset of 17.4% 

Five extractions with the CG offset towards the front of 

:he cell and five extractions with the CG offset towards the rear of the ceil. 

Cube 3: 

I 
Pitch   - 5° 

Roll   -   .8° 

Loaa 990#    CG offset of 17.4% 

Five extractions with the CG ofiset towards the from of 

the cell and five extractions with the CG offset towards tne rear of the cell. 

Case 4: 

Pitch   -   1.5C 

RoU   -   5.7° 

No CG offset 

Five extractions 

B.    Day 3 

The rigging configuration was changed to the skyline system as 

,-fcp.ctec. in Figure 9.   Each of tne scenarios was repeated and timed. 

1.   N^.Vioer of Cycles 

Scenario i     2 
iv enano 2     2 

Scenario 3     2 

Cycle Times 

4 min 37 sec and 6 min 50 sec 

5 mm 20 sec and 5 min 50 sec 

2 mm 52 sec and 3 mm 54 sec 

mm^maam,^ 



2.     Retrograde Operution;» 

Number of Cycles 

Scenario 1 2 

Scenario 2 1 

Scenario 3 4 

Cycle Times 

5 min 8 sec & 6 mm 39 sec 

6 min 18 sec 

1 min 30 se*' 
1 min 45 sec 
1 min 56 sec 
2 min 17 sec 

Discussion: 

No significant differences were noted during operations with 

the skyline rigging as compared with the conventional rigging system used 

on Day 1 and 2.   The forces on the main and naulback lines were about 1/3 

less than measured with the previous system.   The winch operator commented 

that the system felt "softer", i.e., the response of the system was more 

sluggish.   The Flying Dutcnman block was initially attached to the haulback 

.ine but because of terrain limitations which prevented adequate movement of 

the Flying Dutchman caterpillar, the Flying Dutchman was moved to the main- 

line and successfully utilized. 
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1. Number of Cycles Cycle Time 

Scenario 1 1 4 min 58 sec 

Scenario 3 1 4 min 20 MM 

2.    Retrograde: Number of Cycles Cycle Time 

Scenario 1 2 3 min 31 sec 
4 min 7 sec 

Discussion: 

The bounce tests performance consisted of bringing the heavy 

log into the area near the yarder very rapidly and depositing the log quickly. 

At speeds of 1500 FPM the indicated wind speed was 48 knots with the tether 

load at 29,000 lbs. 

As a jecond part of these bounce tests the balloon was pulled 

down close to the ground and then quickly released to impact a jerk on the log 

being used as a load.   Tether tension was recorded at greater than 60K pounds. 

The operations conducted with slings instead of the spreader bar 

were similar to the tests conducted in Oct 1972 during the first test series at 

Culp Creek, Oregon, in that the containers were pre-slung and the ease and 

speed of transporting MILVAN's in this configuration was evaluated.   This 

mode of operation is similar to the logging operation, i.e., the logs are pre- 

wrapped with a steel line and are quickly attached to the dangling load line 

and moved away. 

Altitude flights were conducted during the afternoon of Day 4. 

The figure below depicts the configuration of the system during this portion 

of the testing. 
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WJST 1 

Figure 13  Altitude Test Configurati on 

PERTINENT DATA 

Temperature -    120C 

Barometric Pressure -    30,03" 

Winds   -       Approximately 8 knots at 330° 

Balloon inflated to 90% of its capacity of 530, 000 cu ft 
Altitudes; 

2750' above sea level 

3400' 

2660'      "       M       N 

An evaluation of the data gathered from these tests will be presented 
in the final report. 
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D.    Day 5 

The cell was moved from the area near the yarder and placed in 

the general landing area approximately 1500' away as shown in Figure 14. 

This test was performed to simulate the configuration of unloading of a 

containship with the yarder on the bench. 

Figure 14 -   Configuration    'ed to Simulate Unloading of a Container 
with the yarder winch on the beach 

Discussion: 

MILVAN's were successfully inserted into the cell and extracted from 

the cell utilizing the spreader bar, tag line handlers and the Flying Dutchman 

winch.   Heavy rains and a predicted storm front forced curtailment of 

extended evaluation of this mode of operation but based on the limited data 

the general statement that such a mode of operating could be feasible is 

warranted. 
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